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Description 

TECHNiCAL FIELD 

The present invention relates to a flexible sheet- 
or web-form material of laminate type for reforming 
into package cartons with superior flavour barrier 
properties and other desirable tightness properties, 
the material including a layer which serves as a fla- 
vour barrier and consists of a plastic material includ- 
ing an ethylene vinyl alcohol copolymer. 

BACKGROUND ART 

Generally spealcing, liquid foods such as fruit juic- 
es, cooking oil, wine etc., which are nowadays often 
packed and stored in packages of the single-use type 
(so-called disposable cartons), are products which 
are highly sensitive to the effects of oxygen and are 
flavour-sensitive products which are destroyed or 
tainted if they are exposed to the action of oxygen. 
Consequently, one minimum requirement placed on 
such disposable packages is that they must be as im- 
permeable to oxygen as possible and, ideally, com- 
pletely oxygen-tight in order to be able to provide the 
best possible protection against oxygen and thereby 
flavour protection to the packed products. 

One packaging material which is often employed 
in disposable packages for such oxygen- and flavour- 
sensitive products consists of a plurality of layers lam- 
inated to one another and comprising a carrier layer 
of paper or paperboard and an aluminium foil bonded 
to one face of the carrier layer (corresponding to the 
inside of the finished package), the aluminium foil 
rendering the material practically impermeable to 
oxygen, and an outer protective polyethylene coating 
to avoid direct contact between the aluminium foil and 
the product which is to be packed. 

Disposable packages which are produced from a 
packaging material Including an aluminium foil pos- 
sess extremely good tightness properties vis-^-vis 
oxygen, but, on the other hand, provide a more or less 
limited flavour protection to the packed product, in 
particular if this consists of citrus fruit juice or other 
fruit juices. One of the reasons for the defective fla- 
vour protection afforded by such a package could 
probably be traced to the protective polyethylene 
coating of the packaging material which, hence, is in 
immediate contact with the packed product and, be- 
cause of its non-polar nature, at least to some degree 
absorbs, ingests and retains flavour or odour ingre- 
dients of a more or less non-polar nature of the type 
occurring in the above-mentioned types of juice prod- 
ucts. For example, it has proved that the concentra- 
tion of the non-polar flavour Ingredient d-limonene 
gradually fades in the packed juice product and, in 
time, becomes so low that a manifest deterioration oc- 
curs in the flavour of the packed product In addition. 



the material costs of the prior art packaging material 
areinescapably high because of the feet that it uses 
aluminium - a very expensive metal. 

Consequently, the packaging technology art has 

5 long been in need of being able to develop an alumi- 
nium-free packaging material with superior tightness 
properties vis-d-vis oxygen and at the same time su- 
perior barrier properties against, or low absorption of, 
flavour and odour ingredients. 

10 One such aluminium-free packaging material Is 
disclosed in, for example, USPS 4,701,360. This prior 
art packaging material is also of laminate type and in- 
cludes a carrier layer of paper or paperboard and a 
layer of ethylene vinyl alcohol copolymer (EVOH) 

15 serving as oxygen and flavour barrier. A barrier layer 
of this type enjoys several merits. It possesses tight- 
ness properties vis-d-vis oxygen and has, moreover, 
(because of its polar nature) good barrier properties 
or low absorption tendencies in respect of non-polar 

20 flavour and odour ingredients, for example d-limo- 
nene, at the same time as being a material approved 
for direct contact with foods and, as a result, needing 
no additional protective coating. Furthermore, EVOIH 
is a cheaper material than aluminium. 

25 However, a packaging container with an inner 
barrier layer of EVOH in contact with the packed 
product has but slight barrier properties vis-^i-vis po- 
lar flavour and odour ingredients, eg. fruit alcohols 
which occur In citrus fruit juices and other fruit juices 

30 and which, thus, tend to migrate into and be ingested 
by the barrier layer at the same time as the packed 
juice loses its flavour to a corresponding degree. The 
problem inherent in the absorption of polar flavour 
and odour ingredients can, however, be solved by, for 

35 example, coating the barrier layer with an outer pro- 
tective coating of non-polar material, for example 
polyethylene, as described in USPS 4,789,575, but 
this prior art solution merely substitutes this problem 
with a new flavour problem in analogy with the above 

40 reasoning relating to the prior art packaging material 
with polyethylene coated aluminium foil. 

OBJECTS OF THE INVENTION 

45 One object of the present invention is, therefore, 
to propose a packaging material of the above- 
described laminate type for the production of pack- 
ages possessing superior oxygen barrier properties 
and, at the same time, superior flavour barrier prop- 

50 erties. 

A further object of the present invention is to pro- 
pose a packaging material with low absorption of both 
polar and non-polar flavour and odour ingredients of 
the type occurring in, for example, citrus fruit juices 
55 and other fruit juices. 

Yet a further object of the present invention is to 
propose a laminated packaging material which may 
be readily reformed into packaging containers using 



2 



3 



EP0 423 511 B1 



4 



modern, rational packaging machines of the type 
which are often employed today for producing single- 
use disposable packages or cartons for liquid foods 
and which both form, fill and seal finished packages 
at a high working rate. 

SOLUTION 

The invention is characterized in claim 1 and pre- 
ferred embodiments are claimed In sub-claims. 

According to the present Invention the flavour 
barrier layer consisting of a mixture of the non-polar 
component polyethylene and of the polar component 
EVAC of a particular proportion of both compounds 
not only comprises superior barrier properties with re- 
gard to oxygen but also with regard to flavour and 
odour ingredients of both polar and non-polar nature. 
While US-A-4 701 360 prefers a mixture of between 
70 and 95% PE the percentage of PE of the present 
invention is comprised between 20% and lower than 
70%. Moreover, the thickness of the flavour barrier 
layer according to the invention is between 5 and 50 
|Am. 

US-A-4 082 854 describes a packaging material 
having an improved gas permeation resistance. At 
least one layer thereof is composed of a blend of 
EVOH with 25 to 150% (by weight) based on said 
EVOH of polyethylene. According to this patent this 
blend layer should be inserted as an Intermediate lay- 
er between other (outer) layers. 

As was mentioned above, the amount of poly- 
ethylene used in the barrier layer should, not be less 
than 20 weight % in order that the barrier layer pro- 
vide satisfactory protection also against non-polar fla- 
vour and odour Ingredients. Ideally the barrier layer 
includes polyethylene in a proportion of higher than 
50 and lower than 70% (by weight) and in practice it 
has proved that the amount of polyethylene should 
preferably lie In the order of approximately 60 weight 
%. 

Should it prove necessary or appropriate for any 
reason to further improve the oxygen tightness of the 
material, the material may, according to another em- 
bodiment of the present invention, be provided with a 
supplementary oxygen barrier layer. Such may, for in- 
stance, be the case if the material is to be used for the 
pn^duction of packages in which particularly oxygen- 
and flavour-sensitive foods such as citrus fruit juices 
or other fruit juices are to be stored for lengthy peri- 
ods and not necessarily in cold-storage. One such 
supplementary oxygen barrier layer preferably also 
consists of a mixture of polyethylene and ethylene vi- 
nyl alcohol copolymer, while barrier layers of other 
materials known in the art with low oxygen permeabil- 
ity may, of course, similarly be employed. 

Preferred embodiments of the packaging materi- 
als according to the present invention have further 
been given the characterising features as set forth in 



the appended subclaims. 

BRIEF DESCRIPTION OF THE ACCOMPANYING 
5 DRAWING 

The nature of the present Invention and its as- 
pects will be more readily understood from the follow- 
ing brief description of the accompanying Drawing, 

10 and discussion relating thereto. 

In the accompanying Drawing: 
Fig. 1 schematically illustrates the transverse 
structure of a packaging material according to a 
first embodiment of the present Invention; and 

15 Fig. 2 shows a corresponding transverse struc- 
ture of a packaging material according to a sec- 
ond embodiment of the present Invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

20 

Referring to the Drawing, Fig. 1 thus schemati- 
cally illustrates the transverse structural composition 
of a packaging material 10 according to a first embodi- 
ment of the present invention for producing packages 

25 of single-use disposable type for products such as 
fruit juices, cooking oil, wine and similar oxygen- and 
flavour-sensitive foods. The material 10 includes a 
stiff but foldable carrier layer 11 of paper or paper- 
board which, on its one face (corresponding to the 

30 outside of the finished package), is covered by a coat- 
ing 12 of polyethylene or other moisture-proof, prefer- 
ably heat-sealable thermoplastic material. The other 
face of the carrier layer is bonded, via a layer 13 of 
suitable binder, for example polyethylene, to a layer 

35 14 serving as oxygen and flavour barrier and consist- 
ing of a mixture of polyethylene and ethylene vinyl al- 
cohol copolymer. 

The barrier layer 14 contains polyethylene in an 
amount of between 20 and lower than 70% and pre- 

40 ferably approximately 60% of the total weight of the 
barrier layer, and Is of a thickness which may vary be- 
tween 5 and 50, preferably between 15 and 35 jim. 
The barrier layer 14 may be produced as a prefabri- 
cated extruded film which, with the aid of a suitable 

45 binder, Is bonded to the carrier layer 11 , but is prefer- 
ably produced by extrusion direct against the above- 
mentioned face of the carrier layer. 

A packaging material of the composition sche- 
matically illustrated in Fig. 1 is Ideally employed for 

50 the production of packages for oxygen- and flavour- 
sensitive foods, for example fruit juices, which are to 
be stored preferably in cold-storage. 

Fig. 2 schematically illustrates a cross-section 
through a packaging material 20 according to a sec- 

55 ond embodiment of the present invention for produc- 
ing packages of single-use disposable type for the 
above-mentioned category of oxygen- and flavour- 
sensitive foods. Like the material 10 presented in Fig. 
1, the material 20 also Includes a carrier layer 21 of 
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paper or paperboard which, on its one face (corre- 
sponding to the outside of the finished paclcage), dis- 
plays a coating 22 of polyethylene or other suitable 
moisture-proof, preferably heat-sealable thermoplas- 
tic material. The carrier layer 21 has, on its other face 
(corresponding to the inside of the finished package), 
an outer layer 23 acting as oxygen and flavour barrier 
and consisting of a mixture of polyethylene and an 
ethylene vinyi alcohol copolymer. The material 20 dif- 
fers from the material 10 in that it is provided, be- 
tween the carrier layer 21 and the barrier layer 23, 
with a supplementary layer 24 of a material with low 
permeability to oxygen. The supplementary oxygen 
barrier layer 24 is sandwiched between layers 25 and 
26 of suitable binder which permanently bond the 
supplementary oxygen barrier layer 24 to the carrier 
layer 21 .and the outer oxygen and flavour barrier lay- 
er 23 to the supplementary oxygen barrier layer 24, 
respectively. 

The oxygen and flavour barrier layer 23 consists, 
like its counterpart barrier layer 14 in the material 10, 
of a mixture of polyethylene and ethylene vinyl alco- 
hol copolymer, with the polyethylene in an amount of 
between 20% and lower than 70% and more specifi- 
cally approximately 60% of the total weight of the mix- 
ture, and is of a thickness of between 5 and 50, pre- 
ferably betwwen 15 and 35 ^m. 

The supplementary oxygen barrier layer 24 pre- 
ferably consists of a mixture of polyethylene and an 
ethylene vinyl alcohol copolymer, with the polyethy- 
lene in an amount of between 20% and 80% and more 
preferably approximately 60% of the total weight of 
the mixture but may, of course, consist of other ma- 
terial known in the art with low permeability for oxy- 
gen, if deemed appropriate or desirable. 

The material 20 which, as a result of the supple- 
mentary oxygen barrier layer 24, has reinforced im- 
permeability to oxygen, is particularly suitable for the 
production of packages for flavour- and oxygen-sen- 
sitive products which are intended to be packed and 
stored for relatively longer storage times, but not nec- 
essarily in cold-storage. 

As was mentioned above, the material according 
to the present invention may be employed for the pro- 
duction of single-use disposable packages using 
modern, rational packaging machines of the type 
which, from a web or from prefabricated sheets or 
blanks, both forms, fills and seals finished packages 
at a high working rate. From, for example, a web, 
packages are produced in that the two longitudinal 
edges of the web are united with one another to form 
a tube which is thereafter filled with the intended con- 
tents. The tube is then divided into individual package 
units by repeated flat pressing and transverse sealing 
of the tube along narrow zones transversely of the 
longitudinal direction of the tube. The individual pack- 
age units are separated from one another by cuts in 
the transverse sealing zones and are given the de- 



sired final configuration, normally parallelipipedic, in 
an additional forming and sealing operation during 
which the double-walled triangular corners of the 
5 package units are folded towards and sealed against 
the outside of the package. 



Claims 

10 

1 . A flexible sheet or web-shaped material of lamin- 
ate type for reforming into package containers 
with superior flavour barrier and other desired 
tightness properties, the material including a car- 
ts rier layer (11; 21) of paper or paperboard and a 

layer (14; 23) serving as flavour barrier and con- 
sisting of a mixture of ethylene vinyl alcohol co- 
polymer and polyethylene and forms the outer- 
most layer, 

20 characterized in that 

the flavour barrier layer (14; 23) consists of be- 
tween 20% and lower than 70% (of the total 
weight of this flavour barrier layer) of polyethy- 
lene and comprises a thickness of between 5 and 

25 50 urn. 

2. The material as claimed in daim 1, 
characterized in that 

the flavour barrier layer (14; 23) has a thickness 
30 of between 15 and 35 ^m. 

3. The material as claimed in daim 1 or 2, 
characterized in that 

the flavour barrier layer (14; 23) includes poly- 
35 ethylene in an amount of approximately 60% of 
the total weight of the flavour barrier layer. 

4. The material as claimed in any one of the preced- 
ing claims, 

40 characterized In that 

the flavour barrier layer (14; 23) is produced by 
extrusion. 

5. The material as claimed in any one of the preced- 
es ing claims, 

characterized In that 

it contains a supplementary oxygen barrier layer 
(24) disposed between the carrier layer (21) and 
the outermost flavour barrier layer (23). 

50 

6. The material as claimed in daim 5, 
characterized in that 

the oxygen barrier layer (24) also consists of a 
mixture of polyethylene and ethylene vinyl alco- 
55 hoi copolymer, the proportion of polyethylene in 

the oxygen barrier layer (24) amounting to be- 
tween 20% and 80% of the total weight of the lay- 
er. 
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7. The material as daimed in claim 6, 
characterized in that 

the proportion of polyethylene In the oxygen bar- 
rier layer (24) amounts to approximately 60% of 
the total weight of the layer. 

8. Package container prepared by using a material 
as claimed In one of the preceding claims, 
characterized in that 

said flavour barrier layer (14; 23) is used as the 
Inside of said container. 



Patentanspriiche 

1. Flexibles bogen- Oder bahnformlges Material des 
Schichtstofftyps zum Umformen zu Verpackungs- 
behaltern mit iiberragenden Geschmackssperr- 
und anderen erwunschten Dichtigkeitseigen- 
schaf ten, wobei das Material eine Tragerlage (11 ; 
21) aus Papier Oder Pappe und eine Lage (14; 23) 
umfadt, die als Geschmackssperre dient und aus 
einem Gemisch aus einem Ethylenvinylalkohol- 
copoiymer und Poiyethyien besteht und die au- 
derste Lage blldet, 

dadurch gekennzeichnet, daB 
die Geschmackssperrschlcht (14; 23) aus zwi- 
schen 20 % und wenlger als 70 % (des Gesamt- 
gewichts dieser Geschmackssperrschlcht) aus 
Poiyethyien besteht und eine Dicke von zwischen 
5 und 50 ^m aufweist. 

2. Material nach Anspruch 1. 
dadurch gekennzeichnet, dafi 

die Geschmackssperrschlcht (14; 23) eine Dicke 
von zwischen 15 und 35 ^m aufweist 

3. Material nach Anspruch 1 Oder 2, 
dadurch gekennzeichnet, daft 

die Geschmackssperrschlcht (14; 23) Poiyethy- 
ien In einer Menge von etwa 60 % des Gesamt- 
gewlchts der Geschmackssperrschlcht umfa&t. 

4. Material nach einem der vorhergehenden An- 
spruche, 

dadurch gekennzeichnet, daB 

die Geschmackssperrschlcht (14; 23) durch Ex- 
trudleren hergesteiltwird. 

5. Material nach einem der vorhergehenden An- 
spruche, 

dadurch gekennzeichnet, daB 

es eine zwischen der Tragerlage (21 ) und der au- 
Bersten Geschmackssperrschlcht (23) angeord- 
nete, zus§tzliche Sauerstoffsperrschlcht (24) 
aufweist. 

6. Material nach Anspruch 5, 



dadurch gekennzeichnet, daB 

die Sauerstoffsperrschlcht (24) ebenfalls aus ei- 
nem Gemisch aus Poiyethyien und einem Ethylen- 
5 vinylalkoholcopolymer besteht, wobei sich der An- 

teii von Poiyethyien in der Sauerstoffsperrschlcht 
(24) auf zwischen 20 % und 80 % des Gesamtge- 
wichts der Schicht beiduft. 

10 7. Material nach Anspruch 6, 

dadurch gekennzeichnet, daB 
sIch der Anteil von Poiyethyien in der 
Sauerstoffsperrschlcht (24) auf etwa 60 % des 
Gesamtwichts der Schicht bel3uf t. 

15 

8. Verpackungsbehalter, der unter Verwendung ei- 
nes Materials nach einem der vorhergehenden 
Anspruche hergestelit wurde, 
dadurch gekennzeichnet, daB 
20 die Geschmackssperrschlcht (14; 23) als Innen- 
selte des Behaiters verwendet wird. 



Revendications 

25 

1. Mat^riau flexible en feuilie ou en bande de type 

stratifi6 pour transformation en recipients d'em- 
ballage ayant des propri^t^s sup6rieures de 
conservation de ia saveur et d'autres propri6t6s 

30 d^sir^es d'^tanch^it^, ie mat^riau comprenant 
une couche porteuse (11 ;21) en papier ou carton 
etune couche (14;23) servant de barri^re pour la 
saveur et consistant en un melange d'un copoly- 
m^re d'^thyl^ne-alcool vinyllque et de poly^thy- 

35 Idne et constituent la couche ext^rieure, 
caract^risd en ce que 

la couche d'arrSt de la saveur (14;23) 
comprend entre 20% et moins de 70% (sur la 
base du poids total de cette couche d'arr§t de la 

40 saveur) de polyethylene et son epaisseur est 
comprise entre 5 et 50^m. 

2. Materiau suivant la revendicatlon 1 , 
caracterise en ce que 

45 ia couche d'arrSt de la saveur (14;23) a 

une epaisseur comprise entre 15 et 35^m. 

3. Materiau suivant la revendicatlon 1 ou 2, 
caracterise en ce que 

50 la couche d'arr§t de ia saveur (14;23) 

comprend du polyethylene en une quantlte repre- 
sentant 60% environ du poids total de la couche 
d'arret de la saveur. 

55 4. Materiau suivant une queiconque des revendica- 
tions precedentes : 
caracterise en ce que 

la couche d'arret de la saveur (14;23) est 
produlte par extrusion. 
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5. Mat6hau sulvant une quelconque des revendica- 
tions pr^c^dentes, 

caract^ris^ en ce que 

il contient une couche suppl^mentaire 5 
d'arrdt de r oxyg^ne (24) dispos^e entre la cou- 
che porteuse (21) et la couche la plus ext^rieure 
d'arrdt de la saveur (23). 

6. Mat^riau sulvant la revendication 5, io 
caract^rlsd en ce que 

la couche d'arrdt de l*oxyg^ne (24) consis- 
te 6galemenl en un m6lange de polyethylene et 
de copolym^re d'^thyl^ne-alcool vinyl ique, la 
proportion de polyethylene dans la couche is 
d'arrSt de Toxygdne (24) repr^sentant entre 20% 
et 80% du poids total de la couche. 

7. Materiau sulvant la revendication 6, 

caracterise en ce que 20 

la proportion de polyethylene dans la cou- 
che d'arret de Toxygene (24) represente 60% en- 
viron du poids total de la couche. 

8. Recipient d'ennballage prepare e partir d'un ma- 25 
teriau suivant une des revendications preceden- 

tes, 

caracterise en ce que 

ladite couche d'arrSt de la saveur (14;23) 
est utilisee comme face interieure dudit recipient. 30 
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